Health and safety Hospital management Infectious disease Outbreaks Ebola virus Workforce Healthcare worker S U M M A R Y Background: Healthcare workers (HCWs) face specific challenges in infectious disease outbreaks, which provide unusual, new events with exposure risk. The fear of infection or new, unknown tasks in an unfamiliar setting, for example, may complicate outbreak management.
Healthcare workers (HCWs) may experience stress when managing infectious disease outbreaks [1] . They may have to work extra shifts and perform tasks that do not belong to their daily routine in a different department, and they may have to work in a multidisciplinary team they are not accustomed to [2] . They must also deal with the unpredictability of their working schedule, which requires them to adjust their private and social life [3] . Most importantly, HCWs are at risk of exposure to highly infectious pathogens while they care for the patients. This may cause fear of being infected or being a source of infection for close contacts such as family members [2e4] . Such stressful events may have negative effects. For example, HCWs exposed to severe acute respiratory syndrome or Marburg haemorrhagic fever experienced high levels of psychological distress as a result of temperature monitoring and reporting, and of quarantine [4, 5] . The consequences of distress may persist long after the outbreak and may result in depression or post-traumatic stress disorder [2,6e10] .
Fortunately, not all outbreaks trigger distress in HCWs, but, in order to have the team of HCWs ready to perform optimally while the outbreak unfolds, organizations should prepare to address potential stressors. Little is known about how healthcare organizations can prepare for stress-related experiences that may affect HCWs [11] .
The aim of this study was to gain insight into how healthcare organizations can prepare for meeting the needs of their healthcare personnel. We did this by studying the experiences of HCWs who dealt with patients with suspected Ebola virus disease.
Methods

Design
We conducted in-depth interviews with HCWs in the Netherlands dealing with patients with suspected Ebola during the 2014e2015 Ebola outbreak. These interviews took place from May to October in 2016.
Setting
The outbreak of Ebola virus disease in 2014 enforced hospitals to prepare for the admission of patients with suspected Ebola virus. In the Netherlands, such patients were referred to one of the five appointed university hospitals, following initial assessment by a general practitioner or a local hospital department. The regional ambulance services were responsible for transporting the patients. Of the 99 patients assessed for risk of Ebola, 14 were admitted in strict isolation. All Ebola laboratory tests proved negative [12] . Upon request of the United Nations, one patient with a confirmed case was admitted to the Major Incident Hospital in the University Medical Centre Utrecht in a Medevac procedure [13] .
Study participants
We invited HCWs who had cared for a patient with suspected Ebola or were part of the team that had prepared for admission of such patients in several university hospitals in the Netherlands. We also invited HCWs from regional ambulance services who had transported a patient with suspected Ebola.
Data collection
A researcher (E.B.) trained in qualitative research interviewed the participants. Before enrolment, each participant received an information letter regarding the purpose of the interview, the voluntariness of participation, and how the data would be used. The participants were asked to sign an informed consent form. The interviews lasted 25 min to 1 h. Each interview started with a short explanation about the goal of the study. The interviews were semi-structured. We used an interview guide that included a topic list about HCWs' potential needs from a systematic literature review of outbreak preparedness (A. Huis et al., unpublished data).
We asked the participants to tell us about their experiences during the Ebola outbreak, starting with their first Ebola training session or allocation to the Ebola team and ending with the final evaluation. We asked them to reflect on their experiences during each step, from preparation to caring for the patient. We asked them to share their feelings and worries, and those of their friends and family. New themes that emerged during the interviews were intuitively added to the interview guide, to be verified in the next interviews. Inclusions took place until saturation was reached and no new concepts or themes emerged.
Analysis
The interviews were recorded with a digital voice recorder and transcribed verbatim by an independent transcriber. The main researcher (E.B.) and a member of the research team (A.T. or J.S.) coded 10 interviews, and they discussed the codes until consensus was reached. The main researcher (E.B.) coded the remaining interviews.
Synthesis
A thematic analysis was applied and the main themes extracted from the data. Patterns in the data were identified with an iterative process in research group meetings (E.B., J.S., A.T., A.H., and M.H.). The qualitative software program Atlas.ti was used for the coding.
Ethical review
The Medical Ethics Committee of the University Medical Center Utrecht assessed the study and concluded that it was exempt from their approval; reference number 16/192.
Results
Twenty-three in-depth interviews were conducted. Twenty HCWs were employed by five separate university hospitals (13 nurses, six physicians, and one person in charge of logistics). Three interviewees worked as ambulance nurses in three different regional ambulance services. Two of these interviewees had additional tasks: one was a team leader, and the other was a regional manager of acute medical incidents. All except five HCWs had children and each of them had a partner when they were involved in caring for a patient with suspected Ebola. They had four to 38 years of experience in their current profession.
The experiences of HCWs dealing with a patient with suspected Ebola were categorized into three themes, which were experiences related to: (i) the novelty of the threat, (ii) the risk of infection and the fear of transmission, and (iii) the excessive attention ( Figure 1 ). Experiences related to the 'working environment' were relevant for all three themes. The responses of the various types of healthcare professionals were similar with very few differences.
Overall experience
Despite their fears and anxiety, almost all the HCWs felt positive about the experience of caring for a patient with suspected Ebola. It gave them a chance to test their protocols, it was motivating, and they felt special and proud that they had been selected for this work. Afterwards, they were more motivated for further training and simulation exercises for similar outbreaks. Table I shows the corresponding quotes.
Novelty of the threat
The experiences in this domain are related to Ebola being a new situation in this part of the world. Organizations and HCWs were faced with a situation that deviated from the norm and required immediate preparations and action. Table II shows the corresponding quotes.
Formation of the Ebola team: voluntary or mandatory
Some healthcare organizations allowed for voluntary participation in the Ebola treatment team. Other organizations appointed employees for the team. The HCWs who voluntarily applied for the Ebola team more often reported positive experiences e less stress and anxiety e than HCWs who were mandatorily appointed. The latter said that being a team member should not be taken for granted. These HCWs wondered whether they could be fired if they refused to provide care for a patient with Ebola. One interviewee reported that she refused to be part of the Ebola team and had the feeling that her colleagues disapproved. The HCWs who volunteered were also fearful and anxious, but were nonetheless excited about doing something that really matters.
Availability of protocols and clear task descriptions
Healthcare organizations had to develop new protocols and train their HCWs to handle patients with Ebola. The HCWs described how clear and simple protocols helped them remain calm by using the instructions provided. Interviewees who worked in a healthcare organization that did not have clear and unambiguous protocols said that this caused stress and uncertainty. These HCWs felt confused because of undefined roles and tasks.
The HCWs felt safe seeing their organization continuously reviewing and improving procedures, securing the availability of all necessary materials, and taking steps to obtain the safest personal protective equipment (PPE) possible. However, a small minority saw the continuous adjustments as a weakness, mainly when PPE was involved.
Briefing and debriefing
The HCWs perceived anticipating the arrival of a patient with suspected Ebola positively. Some organizations only admitted the patient after they had completed all the preparatory work and after the isolation room had been fully prepared. By contrast, when HCWs had to rush because the patient had already arrived, they found the preparation very stressful.
Most organizations had an Ebola team meeting before the patient arrived to talk through all steps in the patient admission and treatment. This pre-arrival briefing helped the HCWs to prepare mentally.
Most healthcare organizations had a debriefing after the dismissal of each patient, which the HCWs appreciated because it served as an outlet, and protocols could be adjusted if necessary.
Training and simulation
In all the interviews, the HCWs referred to the influence of the training and preparation they had received. Most reported that training had helped them feel prepared for their tasks. However, some HCWs were unsure whether and how their healthcare organization was fully prepared. They reported that information about the disease helped them stay calm. Some HCWs said they needed more information on treatment options or disease progression.
Working environment
Most healthcare organizations put much effort into the comfort of their HCWs, and the HCWs valued these efforts. Almost all the HCWs felt that preparing for and taking care of a patient with suspected Ebola greatly increased the team spirit. After leaving the isolation room, the HCWs turned to team members as an outlet for emotions and feelings, which helped reduce their stress levels. It was very reassuring to share this experience and to talk about it with colleagues. Team members were very receptive to social talks and meetings. Nonetheless, HCWs also pointed out the importance of keeping in touch with the HCWs who were not on the Ebola team and who performed all the regular tasks. The HCWs mentioned that protocols were often developed with the entire team, which made them feel that their opinion was important. They also felt that their supervisors valued their opinions. Most organizations did an evaluation. The HCWs stated that this evaluation should be done with the entire team and not only the designated Ebola team. However, this did not happen in every organization.
Risk of infection and fear of transmission
The experiences in this domain are related to Ebola being a highly infectious pathogen, which causes fear and anxiety among HCWs and their families. Most HCWs were fearful and anxious when they had to care for a patient with suspected Ebola, although some felt safe and protected. Table III shows the corresponding quotes.
Familiarity and unfamiliarity
The HCWs said that they were nervous about entering the patient's room because they did not know what to expect. They were anxious about how seriously ill the patient would be; they were relieved when they found that the patient was mildly ill. They reported that, when entering the patient's room, they were extremely alert about their own actions and were afraid of making mistakes. Once they had entered the room and had seen a patient who needed their help, they felt comfortable in the role of care provider. In addition, HCWs who had to enter the patient's room repeatedly reported that their fear and anxiety diminished at each entrance. Some HCWs were afraid that, without wearing any PPE, they had been in contact with a supposedly non-infectious patient who would later be diagnosed with Ebola.
Moral norm
Most healthcare organizations propagated the 'one's own safety first' principle. This means, for example, that lifesaving invasive procedures might have to be delayed or cancelled if a staff member with inadequate PPE is in the room. It was difficult for some HCWs to accept the fact that their own safety was given preference over the patient's health.
Prevention of transmission
Wearing PPE was reported to be a significant physical burden. Working in full PPE makes the body temperature rise and moving around is difficult. Physicians could sometimes provide care at a physical distance from the patients (for example, by using the intercom), whereas direct nursing care can never take place at a distance.
Social environment
The HCWs feared for the safety of their family and vice versa. Most interviewees reported that their family members were anxious. Some HCWs kept in touch with their family members, mostly by telephone, and updated them regularly on their tasks and well-being. Family members also feared transmission; some asked the HCW to keep a distance at home or to take an extra shower before joining the family, sit in a separate chair, or sleep on the couch. Most healthcare organizations had information available for family members (sometimes written, and some organizations had a meeting), but this information was generally not used. If the organization did not have information available for family members, HCWs reported that they had missed it. Most HCWs reassured their family members themselves and provided information about disease and control measures.
Training and simulation
Almost all the interviewees were very positive about the training and simulation exercises. Because of the training and simulation exercises, the HCWs had information about the pathogen and knew how to prevent transmission. Some HCWs regretted that they were unprepared for the fear and anxiety that they experienced. They said that training and simulation exercises focused mainly on technical guidance related to the pathogen and the transmission routes only. They focused on preventing transmission, whereas no attention was paid to mental well-being in the preparation phase or during training sessions. The HCWs felt the need to talk about their worries with their colleagues and team managers in this phase.
Working environment
Almost all the interviewees said that having a buddy who helped them put on and take off the PPE was useful and comforting. The buddy instructed the HCW, who then felt more at ease during high-risk procedures without having to think about what they should do and only had to carry out the task. By contrast, some HCWs found it difficult to carry out the buddy's instructions without being allowed any personal initiative.
Some HCWs positively valued the fact that their supervisors and medical specialists were more easily accessible than in normal situations. Most HCWs said that, in this exceptional situation, there was always someone available to answer all their questions. They also appreciated the fact that, when they were caring for a patient with suspected Ebola, they had much more time for the patient than in their regular work because they could care only for this one patient. However, since there was not much work to do, they were sometimes bored. Further, the efforts of their employers to do everything possible to protect their safety made the HCWs feel safe.
Excessive attention
The suspected Ebola led to media frenzy and attracted a lot of curiosity from other healthcare staff and from the media. Table IV shows the corresponding quotes.
Adapted decision-making
Some doctors reported that the board of directors took over the medical decision-making because the board wanted to ensure that the right decisions were made. Physicians from one hospital reported that, in their opinion, the visibility of the team taking care of the patients with suspected Ebola was underexposed. Some nurses said they were not allowed to follow up on the patient's condition at home. They reported that sometimes they were concerned about the patient's condition when they were at home. They sometimes kept thinking about the patient while they were off duty because they had no access to the patient's record and colleagues were not allowed to give them any information. However, physicians could often follow up on the patient while they were at home. They found this very comforting and reassuring.
Working environment
Most HCWs were bothered by the unnecessary presence of colleagues in the patient's room. Because of media attention and the interest of colleagues, the HCWs felt that they were being watched. In some cases, colleagues from other departments in the hospital were anxious and insecure about a patient with suspected Ebola being in their hospital. Nonetheless, there was a lot of positive and supportive interest from colleagues and supervisors. The HCWs felt that their supervisors, doctors, and team members supported them. The supervisors were generally more easily accessible than in normal situations. However, if the supervisor was stressed or unsupportive, this reflected on the HCWs. The HCWs considered the presence of security guards in the department to be good because they kept intruders out of the department.
Discussion
We studied the experiences of HCWs dealing with patients with suspected Ebola in the industrialized western world to gain insight into how healthcare organizations can prepare for meeting the specific needs of their healthcare personnel in future crises. Such insight may improve generic preparedness regarding highly transmissible diseases. Our results show that, overall, most HCWs felt positive about the total experience despite their fears and anxiety. On the basis of the reported experiences, we constructed a framework for preparedness that included crisis-specific themes. The interviews clearly showed the importance of a supportive working environment. Training and simulation were also seen as helpful for dealing with this new situation with a high risk of infection. When preparing for outbreaks, healthcare organizations focus mainly on the medical, hygienic, and organizational aspects, whereas the human factors are ignored [14] . Our study shows that, while preparing for outbreaks, a general working environment that meets the needs of the individual and ensures the support of the team and the managers is crucial.
One must bear in mind that in this study we interviewed professionals who worked in a well-organized and wellprepared healthcare system while caring for patients potentially infected by a highly contagious disease. Even in this well-controlled and relatively safe situation, we found many aspects that affect HCWs. The impact on HCWs working in less well-organized or less prepared organizations will likely be different. Healthcare organizations should plan and put mechanisms in place to capture the experiences of HCWs and channel them in order to improve the resilience of the HCWs, and, if need be, their families. There are many studies and guidelines that describe mental care in other contexts of major emergency situations, mass trauma events, or disasters [11, 15, 16] . In line with our findings, these documents acknowledge the importance of creating feelings of safety and connectedness, providing reliable information, and showing organizational involvement and facilitation of the exchange of experiences between those involved. However, they lack recommendations about the risk of infection and excessive attention that may arise during outbreaks. The results of these studies and guidelines are, however, difficult to translate to HCWs dealing with highly infectious patients for three reasons. First, most of the literature describes care for victims or patients but not for HCWs who are exposed to the pathogen because of their obligation to attend work [11,16e18] . Second, infectious disease outbreaks have a unique feature among mass trauma events: transferability of pathogens from person to person that may result in fear of containment. Third, an outbreak is not a sudden disaster; the severity may gradually increase, and infectious disease outbreaks may eventually last for months. This means that HCWs must work in a stressful environment for a long period. One other study took a step to gain insight into the experiences of HCWs regarding their mental state when they were working during the Ebola outbreak in a western country [19] . The reported experiences are similar to our findings. Our study, in addition, provides a systematic framework that may be helpful to healthcare organizations when they are preparing for outbreaks. The experiences related to the factor 'working environment' apply to all outbreaks, irrespective of whether they are new or highly infectious, or whether they create excessive attention. Healthcare organizations should first focus on these experiences when they begin preparing for outbreaks. 'Yes, you are just doing your job and the first time with the first patient and the first moments in the isolation room .. If there are a lot of people nearby, you think: just let us do our jobs. Because when you get out of the isolation room you are sweating like crazy and just want to recover.'
There are several limitations to this study. First, there was only one confirmed Ebola case in the Netherlands. The 14 suspected cases were negative. The experiences of the HCWs in our study should therefore be considered a best-case scenario. Second, there was a delay between the HCW caring for a patient with suspected Ebola and the interview that may have caused recall bias. This study can nevertheless be used as a basis for further research into this topic and gives enough items and opportunities for improving preparedness in the industrialized western world. Because we identified experiences, and not necessarily needs or shortcomings of healthcare organizations, it is difficult to provide extensive advice for healthcare organizations. One of the strengths of this study is the data synthesis. We used an iterative group process that led to the identification of patterns and themes across our data. Another strength is the diversity of the HCWs who participated in the interviews. All the relevant types of HCW were included from different hospitals and different ambulance services in the Netherlands. We interviewed more than 20 HCWs, ensuring that different perspectives were taken into account.
In conclusion, it is important that the experiences of HCWs in settings such as the Ebola outbreak are not forgotten, but are translated into a set of recommendations for healthcare organizations preparing for, or responding to, outbreaks of serious infections.
